We reinvestigated the rotational spectrum of perchlorylfluoride-35 Cl and -37 C1 by microwave Fourier transform spectroscopy and determined the rotational, centrifugal and quadrupole coupling constants and the dipole moment with higher precision and the spin-rotation constants for the first time.
Introduction
The infrared (IR) and microwave (MW) spectrum of perchlorylfluoride, FC10 3 , have been the subject of a number of publications. The chlorine fluorine and chlorine oxygen bonds are of interest. Lide and Mann [1] investigated the IR spectrum with the rather sure conclusion that the molecule has C 3v point symmetry.
The first successful observation of the MW spectrum was reported by Lide [2] after an unsuccessful attempt [3] . After some estimates for the dipole moment [4, 5] DeLeon and Muenter [6] determined the dipole moment by a molecular beam experiment.
Experimental
We used our microwave Fourier transform (MWFT) spectrometers in the region from 10 tp 32 GHz [7] [8] [9] [10] to investigate the rotational spectrum up to the angular momentum quantum number J = 3 with K = 0. Transitions with J = 3 and K ^ 0 are outside the frequency range of our instruments. It should be mentioned that spin statistics [11] under the assumption of C 3v symmetry of the molecule does not allow levels with K 4= 3n, n = 0, +1, ±2,....
The assignment of the lines with J = l-0, 2-1,3-2 and K = 0 was straightforward with the reported data [2] . We found no features which can be attributed to K = 1 or K = 2 transitions. So the assumption of C 3v symmetry seems to be justified. Tables 1 to 3 for  F 35 C10 3 and F 37 C10 3 . The frequencies of components in narrow multiplets were determined by a fitting procedure [12] of the time domain signal. Figure 1 gives an example.
The substance was prepared by the reaction [13] kcio4+hso3f -> fcio3 + khso4.
Analysis
We analysed the spectra by the model of a centrifugal distorted symmetric top [14] supplemented by quadrupole [15] and chlorine spin-rotation [16] coupling by our program SYM2QS.FOR. The 100 % -- Hamiltonian matrix was set up in the coupled basis | J, K, /, F, M F ) with matrix elements from [17] and diagonalised. The spin-rotation was included in first order. The results are given in Tables 4 and 5 .
For the few lines of Table 2 we observed an additional splitting partly as shoulders. We interpreted this splitting as a fluorine spin-rotation interaction. This leads to a problem of plural coupling [18] . The value given in Table 4 for C N (F) is a result of a first order treatment with the program SYM2QS.FOR in the coupled basis \J,K,I X (Cl), F x , 7 2 (F), F, M F >. Here the valus of B, Dj, % ZZ (C\) and C N (C1) were fixed to the values given in the first four lines of Table 4 , as we could measure only few lines showing this splitting.
We determined further the dipole moment using our MWFT spectrometer [19] with a Stark cell. The cell was calibrated against OCS with its dipole moment of 0.715196(10) D [20] giving a spacing of the septum from the wall of 0.25718(1) cm [21] . The Stark measurements are given in Table 6 for the J = 1 -0 transition for F 35 C10 3 .
The data were analysed including the 35 C1 quadrupole coupling with our program L.FOR for a linear molecule as only K = 0 transitions were observed. The
Hamiltonian matrix given in [22] , supplemented by the Cl spin-rotation contribution [23] , was diagonalized. The result is also given in Table 4 . For comparison we give values reported in [2] and [6] . It should be pointed out that the rotational constant B, the distortion constant D } and the 35 C1 coupling constant % zz are more precise than in [2] and [6] , but within the error limits of [2] . The dipole moment evaluated in [6] from the hfs transition F = 5/2-7/2 of the J = 3, K = 3 level is p-0.0228 (4) D. It is different from our value p = 0.02700 (4) D determined from the 7 = 1-0, K = 0 transition.
We doubt that the difference of the values stems from the variation of the dipole moment with the J and K values.
